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Introduction
============

Some degree of retrograde flow of stomach contents to the esophagus is physiologic. Gastroesophageal reflux disease (GERD) develops when these retrograde flows cause troublesome acid heartburn and/or regurgitation at least one day a week \[[@REF1]\]. GERD is well-known for its high prevalence, variety of symptoms, and its impact on the patients' quality of life and productivity. Also, GERD has substantial economic consequences \[[@REF2]\].

Prior research showed that GERD affected 10% to 20% of individuals in the Western world, with a comparatively low prevalence (5%) among Asians \[[@REF3]\]. Studies from Saudi Arabia reported a range of GERD prevalence of 23.5% and 45.4% \[[@REF4]-[@REF6]\]. However, endoscopy-based studies found lower estimates of the prevalence of GERD \[[@REF7],[@REF8]\].

Several lifestyle-related and modifiable risk factors for GERD have been demonstrated. GERD was found to be more common in individuals who used non-steroidal anti-inflammatory drugs (NSAIDs) and individuals who were smoker, obese, and physically inactive \[[@REF9]-[@REF12]\]. Certain types of food and drinks, such as fast food, coffee, tea, greasy food, and carbonated drinks have been linked to increased prevalence of GERD \[[@REF13],[@REF14]\]. One Ethiopian study suggested that Khat (a psycho-stimulant substance commonly used in Ethiopia, Yemen, Madagascar, South Africa, Kenya, Sudan S, and Southwestern Saudi Arabia) may be a predisposing factor to gastrointestinal disorders including GERD \[[@REF15]\].

Data on the prevalence and risk factors for GERD in Southwestern Saudi Arabia are scarce. Therefore, we conducted this survey aiming to assess the prevalence and risk factors for GERD in the general population of Jazan region, Saudi Arabia.

Materials and methods
=====================

A descriptive cross-sectional study was conducted between July 2019 and October 2019 in Jazan (also pronounced Gizan) region, Southwestern Saudi Arabia. The total Saudi population in Jazan is 1,228,553 individuals at the 2018 census \[[@REF16]\]. Therefore, the minimum required sample size was 385 with a confidence level of 95% and a confidence interval (CI) 5%. With a confidence level of 99% and a CI of 5%, a sample of 664 was calculated and randomly collected. Accounting for a non-response rate of 25%, the final sample size was 830 participants. Twenty-three more questionnaires were collected as some subjects asked to volunteer after the required sample was reached. A total of 345 (40.6%) questionnaires were collected using an online link to a self-administered questionnaire. The remaining 505 (59.4%) questionnaires were collected by the study authors in different primary care centers, two large malls, and Jazan University. The study included all Saudi general population in Jazan region who were over 18 years of age and gave informed consent to take part in the study. All participants were informed of the study objectives and the anonymity of the questionnaire. The study was approved by Jazan University's institutional review board.

Since there is no validated Arabic version of the GERD questionnaire (GerdQ), the study authors translated the English version into simple Arabic using back-translation, which was approved by two independent internal medicine consultants. The questionnaire consisted of questions on the subjects' baseline characteristics (sex, age, marital status, employment status, education, and height and weight) and lifestyle characteristics (smoking, Khat chewing, and types of food and drinks). Given the high prevalence of Khat chewing in Jazan Province, detailed history of the frequency of Khat chewing was obtained and categorized ascendingly into not at all, occasionally (only in holydays), monthly, weekly, alternating days, and daily \[[@REF17]\]. The body mass index (BMI) was calculated using the following formula: weight (kg) / \[height (m)\]^2^.

The GerdQ is a six-item diagnostic tool that helps diagnose and monitor GERD symptoms \[[@REF18]\]. The six items of GerdQ assess the frequency of four positive GERD predictors (regurgitation, heartburn, sleep disturbance due to heartburn and/or regurgitation, and the use of over the counter (OTC) medications other than the typical GERD medications). Each symptom is rated on a 4-point Likert scale (0 = 0 day, 1 = 1 day, 2 = 2-3 days, and 3 = 4-7 days). The negative GERD predictors (nausea and epigastric pain) are rated reversely (3 = 0 day). The total score was calculated and a diagnosis of GERD was made using a cut-off score of \>8 \[[@REF18]\]. The Cronbach's alpha for the GerdQ was 0.87, indicating good internal consistency. GerdQ has a specificity and sensitivity of 71% and 65%, respectively \[[@REF18]\].

The statistical analysis included descriptive statistics presented as well as Chi-square test and for comparison between groups. Differences were considered significant if P \<0.05 or \<0.01. Data was analyzed using the Statistical Package of Social Sciences (SPSS) Version 20 (IBM Corp., Armonk, NY).

Results
=======

Baseline characteristics of the study population

The study included 853 participants, with 69.1% males and 30.9% females. Over a half (58.9%) of the participants were aged 36-50 years and 38.5% were married. Over three-quarters (75.6%) had a college degree or higher education and 37.4% were employed. Participants with obesity represented 16.4% of the sample. As per the GerdQ criteria, 32.2% of the study population had GERD (scored \>8). A diagnosis of GERD was significantly associated with age group, marital status, and employment status (all P-values \<0.01). Socio-demographic characteristics of participants with and without GERD are detailed in Table [1](#TAB1){ref-type="table"}.

###### Baseline characteristics of the study population

GERD: Gastroesophageal reflux disease.

  ----------------------------------- ----------------- -------------- --------------- ------ -------
  Characteristics                     Total (N = 853)   GERD %         P                      
  N                                   \%                No (N = 578)   Yes (N = 275)          
  Age (years)                                                                                  
  19-25                               450               52.8           76.9            23.1   0.000
  26-35                               198               23.2           64.6            35.4   
  36-50                               124               14.5           41.1            58.9   
  50 or older                         81                9.5            65.4            34.6   
  Gender                                                                                       
  Male                                589               69.1           69.8            30.2   0.068
  Female                              264               30.9           63.3            36.7   
  Marital status                      182               100.0                                  
  Not married                         525               61.5           73.3            26.7   0.000
  Married                             328               38.5           58.8            41.2   
  Education                           37                20.3                                   
  Elementary or intermediate school   30                3.5            50.0            50.0   0.089
  Secondary school                    178               20.9           70.2            29.8   
  College degree or higher            645               75.6           67.9            32.1   
  Employment status                   182               100.0                                  
  Not employed                        139               16.3           64.7            35.3   0.000
  Student                             355               41.6           76.1            23.9   
  Employed                            319               37.4           60.5            39.5   
  Retired                             40                4.7            62.5            37.5   
  Body mass index (BMI)                                                                        
  Underweight                         61                7.2            73.8            26.2   0.396
  Normal weight                       304               35.6           70.1            29.9   
  Overweight                          247               29.0           66.4            33.6   
  Class I obesity                     140               16.4           64.7            35.3   
  ----------------------------------- ----------------- -------------- --------------- ------ -------

Lifestyle characteristics of the study population

As shown in Table [2](#TAB2){ref-type="table"}, the most common type of food consumed by the study populations was fast food (38.1%) and the most common type of drinks was tea/coffee (34.6%). A total of 31.3% used NSAIDS regularly. Smoking was self-reported by one-third of the participants (33.3%) and Khat chewing was practiced by 21.6%. GERD was significantly associated with all lifestyle characteristics shown in Table [2](#TAB2){ref-type="table"} (all P \<0.01 or 0.05). A detailed description of the relationship between GERD and frequency of Khat chewing is illustrated in Figure [1](#FIG1){ref-type="fig"}.

###### Lifestyle characteristics of the study population

GERD: Gastroesophageal reflux disease; NSAIDs: Non-steroidal anti-inflammatory drugs.

  ---------------------------- ----------------- -------------- --------------- ------ -------
  Characteristics              Total (N = 853)   GERD %         P                      
  N                            \%                No (N = 578)   Yes (N = 275)          
  Eating and drinking habits                                                            
  Fast food                    325               38.1           57.5            42.5   0.000
  Spicy food                   81                9.5            65.4            34.6   
  Soft drinks                  152               17.8           67.1            32.9   
  Tea/coffee                   295               34.6           80.0            20.0   
  Analgesic use (NSAIDs)                                                                
  No                           586               68.7           72.4            27.6   0.000
  Yes                          267               31.3           57.7            42.3   
  Smoking                                                                               
  No                           569               66.7           71.7            28.3   0.001
  Yes                          284               33.3           59.9            40.1   
  Khat chewing frequency                                                               
  No                           669               78.4           69.8            30.2   0.016
  Yes                          184               21.6           60.3            39.7   
  ---------------------------- ----------------- -------------- --------------- ------ -------
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Discussion
==========

This cross-sectional study demonstrated a high prevalence (32.2%) of GERD symptoms in the general population of southwestern Saudi Arabia. GERD was associated with many sociodemographic and lifestyle characteristics. In addition, we found a unique relationship between the presence of GERD and Khat chewing, a relationship that has been investigated by few studies in the literature. Previous research has shown that GERD was common in the general population of Saudi Arabia, with variable estimated prevalence rates possibly attributed to different diagnostic tools used (questionnaire-based vs. endoscopy-based) and different populations investigated. In two studies conducted in western and central Saudi Arabia, GERD affected 23.5% and 45.4%, respectively \[[@REF5],[@REF6]\]. Alsuwat et al. surveyed 2,043 participants from the 13 administrative regions of Saudi Arabia and reported a prevalence rate of 28.7% \[[@REF4]\]. Like the present study, these studies used the GerdQ with a cut-off point of \>8 to indicate GERD presence. Al-Humayed et al. performed upper gastrointestinal endoscopy on 1,607 patients from the southern region of Saudi Arabia and found 15% of them to have GERD \[[@REF8]\].

In agreement with previous studies, we found an association between GERD and age \[[@REF19],[@REF20]\]. Although females in our study (36.7%) suffered GERD symptoms more than did males (30.2%), the relationship between GERD and gender was not of statistical significance. These findings are supported by what has been reported by previous studies \[[@REF4]\]. Regarding marital status, the analysis showed that married people were more likely to have GERD symptoms than single people (including divorced and widows). This relationship between GERD and marital status has been reported by other authors \[[@REF21]\]. Higher education was associated with a lower prevalence of GERD in some of the previous studies \[[@REF22]\], though other studies found no link between education and GERD \[[@REF4]\]. We demonstrated no difference in GERD prevalence with different education levels. One possible explanation is that most of the studied population are highly educated, reflecting a non-normal distribution of education in the current sample. Employment status was associated with GERD in this study, which is consistent with what has been reported by other studies \[[@REF23]\].

The analysis showed that GERD was significantly related to lifestyle factors. We found that GERD was more common among people who regularly consumed fast food, used analgesics (NSAIDs), and those who were regular smokers. These findings have been demonstrated by other studies. A detailed discussion of these associations can be found in the study of Alkhathami et al. \[[@REF13]\]. Previous research has shown that the prevalence of GERD was associated with certain types of food and drinks, the use of analgesics, sleep habits, and smoking \[[@REF24]-[@REF27]\].

Khat (Catha edulis Forsk) is a plant with psycho-stimulant properties that commonly cultivated in Ethiopia, Yemen, Madagascar, South Africa, Kenya, and Sudan. Khat chewers use the fresh leaves and buds of Khat for psychological and social reasons \[[@REF28]\]. Although gastroenterological adverse effects of Khat have been reported, only a few studies investigated Khat as a precipitating factor of GERD \[[@REF15]\]. We observed that GERD symptoms were more common in Khat chewers compared with non-Khat chewers, as well as in heavy chewers (defined as daily consumption of Khat) and frequent chewers compared to occasional chewers. Figure [1](#FIG1){ref-type="fig"} depicts the relationship between Khat chewing frequency and GERD, which shows that the presence of GERD symptoms increased proportionally with Khat chewing frequency (Figure [1](#FIG1){ref-type="fig"}). Nigussie et al. found similar results in a sample of 1005 Ethiopian university students. In their study, gastrointestinal disorders, including GERD, constipation, gastritis, and hemorrhoids, were more common among Khat chewers than non-chewers \[[@REF15]\]. These findings should motivate future research to further explore the role of Khat use in GERD and to find out whether it is explainable by factors intrinsic to the Khat itself or lifestyle factors that are unique to Khat chewers or a combination of both factors. The relatively large sample size and different methods of data collection add to the strength of the study and allows the generalizability of its findings. However, recall bias, which is common in such studies, and the use of GerdQ, which has not yet been validated in the studied population, are important limitations. Nonetheless, our findings pointed out the high prevalence of GERD and its association with sociodemographic and lifestyle characteristics, which need to be validated by further research.

Conclusions
===========

This study revealed that GERD is common in the general population of the southwestern region of Saudi Arabia. GERD was associated with the sociodemographic and lifestyle characteristics of the studied population. Sociodemographic factors that are associated with GERD included age, marital status, and employment status. Lifestyle factors are fast food intake, analgesics use, smoking, and Khat chewing.
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